The perturbative (PT) approach to QCD jet physics is based on the Modified Leading Logarithmic Approximation (MLLA), which incorporates both doubleand single-logarithmic effects in the development of parton 11-31 cascades.
In addition, the hypothesis of Local Parton-Hadron Duality (LPHD),"'[" which is supported by experimental studies of multi-hadron production in QCD jets:] suggests a close correspondence between the observable inclusive characteristics of hadron spectra and those calculated at the parton level by means of PT &CD. Thus, when combined with LPHD, MLLA can hope to describe the gross features of hadronic systems, such as multiplicity distributions, the angular distribution of particle flows, inclusive energy spectra, etc., without invoking phenomenological fragmentation schemes. In this a.pproach, nonperturbative effects are reduced to normalizing coefficients relating hadronic characteristics to partonic ones, which, according to LPHD, must be independent of both the hardness of the initiating partons and the energy range of the final stat,e particles.
Until now the main phenomenological successes of the RILLA-LPHD approach were connected with the description of the inclusive characteristics of jets in e+e-annihilation, without distinction between the contributions of light and heavy pri-'6'71 mary quarks.
Prompted by these successes, and the recent availability of data on heavy quark jets, one would like to compare the PT predictions for heavy quark generated jets with existing data on heavy quark events. In this Letter, then, we shall present a comparison between the MLLA-LPHD description of particle multiplicity with data on the mean charged multiplicity of events containing heavy hadrons.
The physics of heavy quarks has always been considered a particularly good laboratory for detailed stu.dies of QCD. The large quark mass MQ >> AQCD provides a natural cut-off, which keeps the relevant space-time region compact enough to avoid the truly strong, non-PT domain of strong interactions. 
For 0 < 00, however, the angular integration is no longer logarithmic, and the yield of particles in this region from (1) adds only a small (0(&e N)) contribution to the total multiplicity N. This region of suppressed radiation in the forward direction is known as the 'dead cone '16' On the other hand, for emission angles 0 > 00, and for the internal structure of seconda.ry gluon jets (due to the strict angle-ordering of hadronic cascades), Equation (1) yields completely identical behavior between light and heavy quark gluon radiation. This universality of the gluon radiation spectrum, up to a depopulation in a cone around Q of opening angle 0 N 00, lies at the heart of comparisons between light and heavy quark jets within the framework of MLLA.
A consequence of this suppression of forward gluon radiation is that the 'com- The most, important consequence of this hlLLA result stems from the fact that both the subtrahend and uncalculated higher-order correction in Equation (4) accuracy.
Viewed another way, it is QCD coherence, which consideration of the gluonic formation length shows to apply to the region 0 5 00 z MQ/E, that provides for this relation between light and heavy quark multiplicities. The difference between light and heavy quark radiation in this forward region, where gluons radiated from heavy quarks can not distinguish themselves quantum-mechanically from the heavy parent quark, is roughly the integral of the light quark radiation spectrum out to 00, which is dominated by the N(qq; fi. MQ) term in Equation (4).
It should be emphasized that, due to the observed steeply rising dependence of total multiplicity on In(W), the MLLA multiplicity picture is not consistent with the naively expected reduction of the energy scale181[131
where ( (all quark flavors) e'e-mean charged multiplicity measurements (Zhad) between W = 1.5 GeV and TV = 91 GeVf"' these data can be used to study the difference in charged particle yields between light (u,d,s) and heavy (c,b) quark production. Combining these values for Ez, with the ??had, iic and zb results in Table 1 yields the results for S,i and Sbl exhibited in Table 2 standard deviation) disagreement between the energy dependence of the 2 t G$ companion multiplicity and that of the naive expectation of Equation (6).
Since Equation (4) is a statement about the companion multiplicity of events containing heavy quarks, it should be noted that any energy dependence of the heavy hadron decay multiplicity will modify the claim that 6Ql is a constant. Since the heavy quark-associated multiplicity results discussed here were measured at ems energies well above the heavy hadron thresholds, such effects are not expected to be large.
Equation (4) predicts that the difference between the total light quark and companion heavy quark event multiplicities should be equa.1 to the total light quark event rdtipkity at bj7 = &.ftQ.
In terms of the heavy hadron decay multiplicity +G, this can be written
In order to estimate isIl(& * MQ), we assume fi + MC = 4. 1.5 = 2.5 GeV and fi-Mb = fi-4.8 = 7.9 GeV, and use the measured total hadronic multiplicity for 2 < W < 3 GeV'20'2'1 and 5.5 < W < 10 GeV~211221 respectively, to estimate Chad at these ems energies. At W = 2.5 GeV, below the charm threshold, Ehad = 721, while for W = 7.9 GeV, we assume the value of 6,l measured at TV = 29 GeV to I : 
It should be noted that O(Q~*TT~(MQ)) t erms neglected in Equation (4) are expected to be of roughly the same size as the experimental uncertainties on these values.
Comparing these values to the results for &,I and &I in Table 2 , it is again seen that the experimental data are consistent with the predictions of MLLA.
In conclusion, it has been seen that, to within the available accuracy, the observed mean multiplicities of events containing heavy hadrons a.re in good agreement with the predictions of h!ILLA, and in mild disagreement with the naive relation (6). In particular, the da.ta support the notion that the difference between the companion multiplicity in heavy quark events, and the total multiplicity in light quark events at the same ems energy, is independent of ems energy. This provides a fundamental check of the consistency of the MLLA approach, which predicts this result and provides that it should be independent of higher orrlf 1 1 ~jrrections. In addition, combined with the quantitative agreement between this multiplicity difference and the lower ems energy multiplicity data embodied in Equation (lo), this work supports the validity of LPHD as a phenomenological approach to modelling confinement. 
